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/ ( Instructions ) \

1. This question paper contains all objective questions divided into three categories.
2. Category-l : Comprises of Q.1 to Q.60 carrying one mark each, for which only one option
is correct.

Category-ll : Comprises of Q.61 to Q.75 carrying two marks each, for which only one
option is correct.

Category-lIl : Comprises of Q.76 to Q.80 carrying two marks each, for which one or more
than one options may be correct,

3. For questions in Category-l or Category-Il, incorrect answers will carry NEGATIVE marks.
For Category-l, 1/3 mark will be deducted for each wrong answer. For Category-li,
2/3 mark will be deducted for each wrong answer.

4. Category-Ill questions will not carry any negative mark. Against the number of correct
options indicated, a maximum of two marks will be awarded on pro rata basis, However,
marking of any wrong option will lead to award of zero mark against the question
irrespective of the number of correct options indicated.

5. Questions must be answered on OMR sheet by darkening the appropriate bubble (marked
A, B, C, D) against the question number on the respective left hand columns.

6. All OMR will be processed by electronic means. Hence, invalidation of Answer Sheet due
to folding or putting stray marks on it or any damage to the Answer Sheet as well as
incomplete/incorrect filling of the Answer Sheet will be the sole responsibility of the
candidate,

7. Answers without any response will be awarded zero mark. For Category-| or Category-Il,
more than one response will be treated as incorrect answer and negative marks will
be awarded for the same.

8. Write your roll number, name and question booklet number only at the specified
locations of the OMR.

9. Use only Black/Blue Ball Point Pen to mark the answers by complete filling up of the
respective bubbles.

10. Mobile phones, Calculators, Slide Rules, Log Tables and Electronic Watches with
facilities of Calculator, Charts, Graph sheets or any other form of Tables are NOT
allowed in the examination hall. Possession of such devices during the examinations
shall lead to cancellation of the paper besides seizing of the same.

11. Mark the answers only in the space provided. Please do not make any stray mark on the
OMR.

12. Rough work must be done on the question paper itself. Additional blank pages are given
at the end of the question paper for rough work.

13. This question paper contains 32 printed pages including pages for rough work. Please
check all pages and report, if there is any discrepancy.

14. Hand over the OMR to the Invigilator before leaving the Examination Hall. : /
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Category —1

Q.1 to Q.60 carry one mark each, for which only one option is correct. Any wrong answer will
lead to deduction of 1/3 mark. '

tan|z[x—] |
'—“2'+[x]2 , where [x] denotes the greatest integer < x, is

1. The function f(x) =
(A) continuous for all values of x
(B) discontinuous atx = %
(C) not differentiable for some values of x
(D) discontinuous atx = —2

_ tanfn[z—g] }

flx) = gl SIS0, AU [x] SifH® 4 24y < x ot @

(A) x- 9 I8 NIA S 8@

(B) x =§ fayre wPre

(C) x-4a7 Y TH S5 SBISATINT 4
(D) x = -2 I v7® wpe

2. Letz;,z, be two fixed complex numbers in the Argand plane and z be an arbitrary point
satisfying |z — z;| + |2 — 23| = 2|z, — z,|. Then the locus of z will be

(A) an ellipse

(B) a straight line joining z; and z,

(C) a parabola

(D) a bisector of the line segment joining z; and z,

g1 T ST (Argand ) SEd BT SRS 2y, 7, G0 AME wfber 745 @32 z (7 @I
GBf6 9 A |z — 21| + |z — 25| = 2|2, — 2, | STFATE Bra S| ©F 7 2 g7 7B
A

(A) @& &1gS
(B) z, €32 z, TLTIISITIAT QFfD FASAE

(C) azfs wfkge

(D) z, WAL z, FALTASIBIAT AT GH{L RIS
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For every real number x, let f(x) = %+ %xz + '37‘,"3 + %x“ + o
Then the equation f(x) = 0 has

{(A) no real solution

(8) exactly one real solution

(C) exactly two real solutions

(D) infinite number of real solutions

Ao AT AL x -9 O f(X) =T+ +xt+ o T ) =0
(A) 19 BT A real solution )3
(B) 9T ©I2 FITWIG QFL IIBI AT AR

(C) 5ft wae @=Ema Jih 3BT SWHIF Y
(D) ST FALURE IWT A SR

The coefficient of x? in the infinite series expansion of for x| < 1,is

S N
(1-x)(2-x)
(A) —1/16 (B) 15/8 (C)—1/8 (D) 15/16

fit x| < 1 W, W@ -7 ST IR AT 23 -9F TR TJ

S
(1-x)(2~x)

(A) —1/16 (B) 15/8 (€)—1/8 (D) 15/16

Let S denote the sum of the infinite serie; 1 +%+%+%+%+ «««, Then
(A)S <8 (B)S > 12 (C)8<S<12 D)S=8
1424242+ 2+ - @y ot crffba crree s 1

(A)S <8 (8)5>12 (C()8<S<12 (D)S=8
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The area of the region bounded by the curvesy = x2 and x = y2is
(A)1/3 (B) 1/2 {C)1/4 (D)3
y = x* @22x = y? IFEIRA A T oFaity ceawer 7

(A) 1/3 (B) 1/2 {C)1/4 (D)3

The value of tang +2 tan-zf + 4cot% is

- |
(A) cot - (8) cot =X (C) cot (D) cot
tang +2 tanT + 4 cot*T -3 1 577

T
(A) cots (B) cotzs—” (C) cotfsf— (D) r:ot?'?’r

Let R be the set of all real numbers and f: R - R be given by f(x) = 3x? + 1. Then the
set f~1([1,6]) is

wffe wlEE w A w68

WA R IWI AR (16 @32 f: R > R @A f(x) = 322 + 11 ot T £~1([1,6])
oﬁ‘ﬁ?aﬁ '

ool @l @ [BH o(EH

Let f(x) be a differentiable function-in [2,7]. If £(2) =3 and f'(x) < 5 forall xin (2, 7),
then the maximum possible value of f(x) atx =7 is

(A)7 (B) 15 (C) 28 (D) 14

421 TMF, [2, 7] SWA f(x) 9T SSIDeT @Isf5 SCoA%a | Tfe (2, 7) SBANET NS x-9F
W & f'(x) < 54938 f(2) =33, of & x = 7 908 f(x) 97 58135 sifsd 711 30

(A)7 (B) 15 (C) 28 (D) 14
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10.

11.

12.

Ram is visiting a friend. Ram knows that his friend has 2 children and 1 of them is a boy.

Assuming that a child is equally likely to be a boy or a girl, then the probability that the
other child is a girl, is )

(A)1/2 (B)1/3 (C) 2/3 (D) 7/10

A WF %7 AT W@ I SME @ R IFHF 53 “BH 432 BITE NS 9FSH SBS (70T |
M7 479 (ISUT 3 (T (ReeT ST (I SPUNANR ST T, BT 2¢eT Ig108 5 WA e
TG SBT3 ‘

(A) 1/2 (B) 1/ 3 (C) 2/3 (D) 7/10

cos(2m/n) sin(Zm/n) O
Letn = 2 be an integer, A= (-— sin(2r/n) cos(2n/n) 0) and I is the identity matrix

0 0 1
of order 3. Then

(AVA* =Tand AVt =]

(B) A™ = I for any positive integer m
(C) Ais not invertible

(D) A™ = 0 for a positive integer m

cos(2r/n) sin(2n/n) 0O
nz2 G35 AT (integer), A= (— sin(Zr/n) cos(2m/n) 0) q3e | 3 3 X3

0 0 1
97 TG HE(identity matrix) | ©F X

(A)A" =] QIS AM L # 1

(B) m 41w d YT 2T A™ # [

(C) A R FreTaaatss (invertible) Wi 7

(D) FIF QFID GATHF FLTIHBT m 97 &y A™ = 0

The value of the sum ("Cl)2 + ("Cz)2 + ("C;*)2 oot ("C_,,)2 is

(A) (”-c,,)2 (B) "¢, (€) ¢, +1 (D) > C, ~1
("c,)2+("cz)2+("c3)2+---+("cn)2-aamm
@ (c,) (8) > c, © ¢ +1 (D) g —1
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13.

14,

15,

“In aAABC, a,b,c are the sides of the triangle opposite to the angles 4,B,C

respectively. Then the value of a® sin(B — €) + b3 sin(C — A) + ¢3 sin(A — B) is equal to
(A)O (B)1 (C)3 (D)2

ABC fagred A, B, C @iagfera fioidts am=sfa aterm a, b, ¢ | S T a’sin(B — C) +
b3 sin(C — A) + ¢3sin(A — B) -I ¥R 3d

{A)O (B)1 (€)3 (D)2

In the Argand plane , the distinct roots of 1 + z + z% + z* = 0 (z is a complex number}
represent vertices of

(A) a square (B) an equilateral triangle
(C)a rhombus (D) a rectangle

ST ©eT (Argand plane) 14z + 23 + z* = 0 (z 9Ff5 Soer 7LAM) FANPACEIT IF
Torifar @ cvtaa M ot s, o

(A) @fG FsfTa (B) 93T TwarE fags
(C) 9=fs 7@1(rhombus ) (D) 90 SEersa

Let @, B be the roots of x> —x —1=0and 5, = a™ + f", for all integers n = 1. Then

- for every integer n = 2,

(A) Sp + Sn—1 = Sn41 (B) S — Sp-1 = Snt1
(C) S -1 = Sn-l-l' (D) Sn + Sn—l = 25n+1

4ar TF 12 —x — 1 = 0 SN FSsH @, f 933 T JIQ YW n = 1-97 &F
S, =a™+ " O X TG ALY n = 2 -4F AT YL ST

(A) Sp + Sp—1 = Sas1 {B) Sy — Sp—1 = Sn+1
(€S -1 = Sni1 (D) Sy +8p-1 = 2-‘3'7r1+1
M1 7/32



16.

17.

18.

Let f(x) = 2x® + 5x + 1. If we write f(x) as
f(xX)=a(x+1)(x—2) + b(x — 2)(x — D+clx—1)(x+1)
for real numbers a, b, ¢, then

(A) there are infinite number of choices for ab,c

(B) only one choice for a but infinite number of choices for b and ¢
(C) exactly one choice for each of a, b, ¢

(D) more than one but finite number of choices for ab,c

TR f(x) = 2x% + 5x + 11 IBI TG a, b, c-T T
fCG)=alx+1(x-2)+b(x~2)(x-1) + cx—1)(x+1) %=
(A} @, b, ¢~ ST LY I o7 :

(B) a-7 (TG B NIF €IS b,c -T SN HLYWF T 6T

{C) a, b, c-3 ATONFA (FIWIT QI (T T 757
(D) a, b, c-7 ATHET GFIRT &g W 72U 117 Sg

Let f(x) = x + 1/2. Then the number of real values of x for which the three unequal
terms f (x), f(2x), f(4x) arein H.P. is

(A) 1 (B)o (C}3 (D)2

W AF fx)=x+1/2 1 O T x-97 TofAT IV WET SF £ (%), f(2x), f(4%)
IS H9ifis( H.P) & M, ©f 757

(A)1 ' (B)O (C)3 (D)2

If a, 8 are the roots of ax? + bx+c=0(a+0)anda +h, B+ h are the roots of
px® +gx +r =0 (p # 0) then the ratio of the squares of their discriminants is

(A) a®: p? (B) a:p? Q) a?:p (Dya:2p

At ax*+bx+c=0 (a#0) NI [wYRT @ f 09w €&
px’+qx+r=0 (p*0) Mowaem o a+h f+h =W, O 3T woE
poipRTad 05T TS 3@

(A) a?:p? (B) a:p? (C)a:p (D) a:2p
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19.

20.

21.

22.

The range of the function y = 3 sin ‘j— - x?

() [0, /3/2] (B} [0, 1] () [0,3/V2] (D) [0, )
y=3 sm( ’—6 - xz) SCAFR0A A (range) =2
(A [0, /3/2] (8) [0, 1] () [0,3/¥2] (D) [0, )

Let f(x) be a differentiable function and f'(4) = 5. Then ™ ﬂi—f(z)—equals

x—2

(A}O (B} 5 (C) 20 (D) —-20

£ (x) @3fB SBaTTATIST WAT @32 f1(4) =5 | S 7 f('ﬂx _f(xz) TR

x-2

(A) O (B) 5 (C) 20 (D) —

There is a group of 265 persons who like either singing or dancing or painting. In this
group 200 like singing, 110 like dancing and 55 like painting. If 60 persons like both singing
and dancing, 30 like both singing and painting and 10 like all three activities, then the
number of persons who like only dancing and painting is

(A) 10 (B) 20 (C) 30 (D) 40

265 ST G0 WCET ATSI@S SN, A6 a1 AP Aws F | 9 7 200 SH STH 4%Y T,
110 SH A6 T B, 55 S A1F TR Fd | Tk 60 T SN A2 6 ALY FE, 30 S
SN G2 ST g% P WE 10 S FoATG FenR AL FE, ©f (T TG A6 932 K
AR~ FCT AH Wi HLYW 2T

{A)-10 (8) 20 (C) 30 (D) 40
2
The value of f_,":) i"—i‘;ilg# is
(A)1 (B) -1 (C)2 (D) log, 2
lim I:z COS(T.Z) dt 9T T
x—0 xsinx )
{A)1 (8) -1 (C)2 (D) log, 2
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23.

24.

25.

26.

The number of solution(s) of the equation vx + 1 —+/x — 1 = Vd4x — 1 is/are

(A)2- (8)0 (C)3 (D)1

VX +1—vVx—1 = Vix — 1 afieaafba Ame=g T2 5=

{A) 2 (B)O )3 {D}1

2 .
ff(x) = 4§3i1" :511 , then fozf(x)dx is

(A) 47/3 (B) 50/3 (C) 1/3 (D) 47/2
. | |
W@ ={aty F51, orw [ fdx

(A) 47/3 (8) 50/3 (C)1/3 (D) 47/2

The value of |z|2 + |z — 3|2 + |z — {|? is minimum when z equals

(A)2-3i (B)45+3i (C)i-_|-§ ('?)1-;:"

1z + 1z — 312 + |z — i|? oRd @ T z -9F WA

(a)2-2 (B) 45 + 3 ©1+;  O)1-:

lim 2asinx-sin2x

If X0 tanz exists and is equal to 1, then the value of @ is

(A) 2 (B) 1 (©o (D)-1
lim ‘2asinx-sin2x .

W 0 — g, R VI SR AITH @3 1 99, S0 @ -7 TH 3@

(A)2 ()1 (o (D)1
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27.

28.

29.

. 13 S 13
If the coefficient of x2 in (a’;x:z + i) is equal to the coefficient of x 8 in (ax e

. . bx bx?
then a and b will satisfy the relation
(AJab+1=0 -. (B)ab=1 {Ca=1-b (D)a+b=-1

13 . 213
2 (ax? + ) - Rt x® -9 7t @32 (ax— L) -an R x 8 <a7 STt oI

=, ©f 306 a 9492 b @ 5T P @ ©f =1

(AJab+1=0 (B)ab=1 (Ca=1-b Dja+b=-1

The function f(x) = a sinjx| + be!*! is differentiable at x = 0 when
(A)3a+b=0.  (B)3a—b=0 CQa+b=0 (D)a—b =0
f(x) = asin|x| + be" =it x = 0 e SEaTHEIIT T TN

(A)3a+b=0 (B)3a—b=0 {Ca+b=10 (D)a—b=0

ifl = f; e*'(x — @)dx = 0, then a lies in the interval
(A} (0,2) (B) (—1,0) (C) (2,3) (0} (-2,-1)
w1 = foze"_'*(x_—a)dx= 0, ©f 30T a -9 T T SRBE IS Sf 35

(A) (0.2) (8) (—1,0) (€ (2,3) (D) (=2,—-1)
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30.

31.

32.

Let [x] denote the greatest integer less than or equal to x for any real number x. Then

oo g IS €QUa to

(A) O (B) 2 : (C) V2 (D)1

x T TRT LAV 3T, [x] 307 29T P12 greatest integer) A x I (BT I B

lim [nv2] :

|, ey~ AT T

(A)O (B) 2 (C) V2 (D)1

Let z; be a fixed point on the circle of radius 1 centered at the origin in the Argand plane
and z; # +1. Consider an equilateral triangle inscribed in the circle with z,, z,, z3 as the
vertices taken in the counter clockwise direction. Then z;2,2z3 is equal to

(A) z3 (B) z (€ z (D) z;
41 1% z, SNF5KIS SeT(Argand plane) Q3G WF% FPTET Jrad &7 o[RS Walb &=

Y @ e7 @9 [ERYo 998 2, # 1 1 S9E e S 1ier #10% eidfiowo
sRfES et [ z,, z;, 23 Q6 SR fagS 67 FE | S 20ET 2,2,2;-F N9 39

(A) z2 (B) z3 (C) zf (D) z,

Suppose that f(x) is a differentiable function such that f'(x)} is continuous, f'(0) =1
and f''(0) does not exist. Let g(x) = xf'(x). Then

{A) g’(0) does not exist (B)g'(0)=0
(€ g'(0)=1 (D) g’'(0) = 2

A TF f(x) 999 9F0 SSIPI@Ss (differentiable) STHFFI(function) & f'(x)
JEFH Se( continuous ), £/(0) = 1932 £'(0)-7 T GR! g(x) = xf' (x) T

(A) g'(0) -7 SIS 13 (B) g'(0) = O
€ g'(0)=1 (D) g'(0) =2
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33.

34.

35.

36.

Let the number of elements of the sets A and B be p and g respectively. Then the number
of relations from the set A to the set Bis

(A) 2P*9 (B) 279 (Cp+q (D) pq

43 TF, A 92 B PICRET SAMIET ALY TUFW p 98 gl S A (6 (AT B GIH
AR ALY @

(A) 2P*9 (B) 279 (C] p+q (D} pg

If y = 4x + 3 is parallel to a tangent to the parabola y? = 12 x, then its distance from
the normal parallel to the given line is

213 219 211 210
(A) 22 (B) = €= (D)=

A% y = 4x + 3 WA y? = 12 x ARFEET @ =oF((ST FHWIET =W, ©f 30T & et

213 219 211 210
(A) = (B) = (€)= (o)==

Ina A ABC, tan A and tan B are the roots of pg(x? + 1) = r2x. Then A ABC is

(A) a right angled triangle (B) an acute angled triangle
{C) an obtuse angled triangle (D) an equilateral triangle

ABC 936 fag® | pg(x? + 1) = r2x, TBICIT tan A 93¢ tan B 56 f=| & a1 ABC
EaiY

(A) ST fags: (B) SPeI fager
(C) gemear fags (D) Tz fags

xZ
144
(0, vZ) and passing through the foci of the ellipse is

2
Let the equation of an ellipse be + Jz’_s = 1. Then the radius of the circle with centre

(A)9 (B) 7 (C) 11 (D) 5

T AT 2+ L = 1 5 SoqTaT TR | ©T T @ 09 @ (0,V2) 932 W T

144

eﬁ@mm%wmﬁ’r, GCENNIL RG]

(AY9- (B)7 (C)11 (D}5
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37. The remainder obtained when 1! + 2! + 3! + --- + 11Lis divided by 12is
{A)9 {B)8 (C)7 (D)6

D+ 214314 -+ 11 (F 12 T st T OB 5@

(A)9 (8)8 7 (D)6
38 Let.S'=3"C +£"C +2—3"C + +gn—+1"C Then § equals
) 1 0Tz M1tz M2 TeTogg M Tequ
oy 2T Rl 379 2r-1
W= Cheres 0= (0)=
. 2 " 2‘2 iy 23 n 2n+; n e )
WW S= - Co"‘_ Cl +— Cz +-’-->+—_' cn |“®T€Cﬁ5“\ﬂ§'mm
1 2 3 n+1 2
2+l +1_ . 3 2h.
W= (B)—— = (D) —

39. .Outof 7 consonants and 4 vowels, the number of words (not necessarily meaningful) that
can be made, each consisting of 3 consonants and 2 vowels, is

(A) 24800 (8) 25100 (C) 25200 (D) 25400
7 % FTBrS(consonant) @32 4 Gtem(yowei) a7 W 3. 6 senrs
(cansonant) 3 2 {5 SIeaET(vowel) I T ISR (SR 71 3G FR). W

PATTAW, ST AN &

(A) 24800 (B) 25100 (C) 25200 (D} 25400
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40. A fair six-faced die is rolled 12 times. The prohability that each face turns up twice is equal

4].

to
12! 12
2
A
( ) 616! 612 (B) 26612
12! 12!
(C) 26 512 (D) 62 612

GG AFISYS TGN RAIF 12 I (3T 71 St I T ATV O
BT 3T

A 12! 212

A ez (B) Jegz
121 12!

(C) 26 612 (D:' He G2

2 919 F@ @4l TIGAT

If a, B are the roots of the quadratic equation x% + px + q = 0, then - the’ values of

a® + B3 and a* + aB% + B*-are respectively

(A)3pq — p* andp* - 3p?q +34°
(B) -p(3q — p*) and (p2 — q)(p* + 3q)
(C)pq—4andp* —q*

(D) 3pq — p* and (p? — q)(p2 3q)

x2 +px+q=0 fars AP St aft @ @32 g |, O

at + a2p? + B* -a7 WA FE 2

(A)3pq —p® @32 p* —3p’q+3¢°
(B) -p(3q — p*) 932 (P> — Q)(@* +39)
(C)pq — 4 w2 p* - ¢*

(D) 3pq — p° 932 (P* — O@* - 39)

M1 15/32
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42.

43

44,

Let p,q be real numbers. If a is the root of x2+3p%x+5¢>=0, Bis a root of

x? +9p*x+ 1592 = 0and0 < @ < §, then the equation x* + 6p?x + 10g2 = 0 has a
root y that always satisfies

Ay =a/4+p BIf<vy Cy=a/2+p Dla<y<p

W AT, p,q 4G I AW 7% 12 + 3p2x + 5¢% = 0 eI 9FTE T a W3
x2+9p%x+15¢=0 “Wmw asff T g = (0<a<p), o ==
x% + 6p*x + 10g% = 0 I 935 Tt y @ ST 31wt By 57 o o

Ay =a/4+p (B)g <y CQy=a/2+p D)a<y<§p

The point on the parabola y? = 64 X which is nearest to the line 4x + 3y + 35 = 0 has
coordinates

(A) (9,-24) (8) (1, 81) (C) (4,—16) (D} (=9, -24)

y?=64x WIRFCIT TAT HAFS 4x + 3y + 35 = 0 TR AT IR 9
FIHIE 2T

(A) (9,—-24) (B} (1, 81) (C) (4,-16) (D) (—9,—24)

The equation of the common tangent with positive slope to the parabola y? = 8v/3 x and
the hyperbola 4x% — y2 = 4 s

(A)y =v6x ++2 B}y =v6x—+2
Cy=v3ix++v2Z D)y=v3x—-v2

= 8v/3x WIRJTET 42? — y? = 4 FIYCST FAIGT ARSRTTE HIYIET =o{73a ATt 321

(A)y =vV6x++2 (B)y =vV6x—+2
Cy=v3x+Vv2 D)y =v3x—V2

M1 16/32 B



45,

46.

Let / denote the 3 X 3 identity matrix and P be a matrix obtained by rearranging the
columns of /. Then

(A} there are six distinct choices for P and det(P) = 1

(B} there are six distinct choices for P and det(P) =

(C) there are more than one choices for P and some of them are not invertible
(D) there are more than one choices for P and P~* = [ in each choice

1 af% 3 x 3 =y TfGE(identity matrix) 30 932 P wifhs afi /-97 & columns)
@ @S5 KAT(rearrangement/permutation )- 98 FTe 38 3 SIRCET

(A) P-97 6 6 feamst 58 €32 det(P) = 1

(B) P-aq 6 & foasmer 187 ©3e det(P) = +1

(C) P-97 QIS Tl FET I TR WO FEPID KANSSITAST (invertible) 75
(D) P- 97 9Fif%F T7 BT W2 oS (F@ P 1 =]

The sum of the series

Y. (%)
SIM 720

‘ n=1

is

i sin (555) + sin (355) +sin (35)

(B) sin (%) + sm( ) + sm( 20) + sin (%)

(C) sin (E + sm( ) + sin (1 ) + sm( ) + sin (720)

(D) sin (355).+ sin (35)

3" ()
sin 720

Q% ST e carsrest T

(A) sm( ) + sin (360) + sin ?1:0)
(B} sin ) + sm( ) + sin (120) +sm( 0)

&
(C} sin (()+sm( )+sm( )+sm( )+Sm(7§0)

(D) sin = 0) + sin (%)
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47.

48.

49,

50.

The solution of the equation

|Og101 log;(Vx + 7+ Vr—) 0is
(A) 3 (B) 7 (C)9 (D) 49
l0g101 log; (VX + 7 + x) =0 eI st 3o

(A) 3 (B) 7 : {c) 9 (D) 49

d
If /¥ = cos™1 x, then it satisfies the differential equation (1 — xz) ik . xzy = ¢, where

C is equal to

(A)O - {B)3 (C)1 (D)2

z
Wy = cos™ x 0, O 2@ 9ff (1-22) 22— x 2 = ¢ st A By v,
TN ¢ 97 T T

(A10 (8)3 (€1 ' (D) 2

The integrating factor of the dlfferentlal equation
(1+x3)%& —+y=eln xig

(A) tan"*x (B) 1+ x* (C) etan™"x (D) loge (1 + x2)
(1 +x?) % +y = et ¥ X omaPe AN ST @5 ( integrating factor ) 3e7

(A) tan~1x (B) 1+ x 2 (C) gtan™x (D) log.(1 + x?)

The number of digits in 20*** (given log, (2 = 0.3010) is
(A) 602 (B) 301 {C) 392 (D) 391
20°" SeusifEa o A2 logye2 = 0.3010) ==

(A) 602 (B) 301 (C) 392 (D) 391
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51.

52.

53.

° yz_ 3
, z @ ,
The solution of the differential equation y%x’-’ =x [% + ((;é))] is (where ¢ is a constant)
! ] ) - p i ! ‘x } P -

(A) @ e—:) = cx (B) x @ (;—l) c
Cle y—2)= cx? (D) x*@ (i—) =it
d 2 o(%) = # B - - .
yZ=x |G+ A a% S AR TR (¢ 916 &%) 291
x x ,W(xLz)
W o(Z)=ex ero()=c
(C) (;'—j) = cx? (D) x2¢ (%;) =@

The function f(x) = x + bx + ¢, where-b and ¢ real constants, describes

{A) one-to-one mapping (B) onto mapping
{C) not one-to-one but onto mapping (D) neither one-to-one nor onto mapping

f(%) = x% + bx + ¢ Sors{G(function) , THRATA b 932 ¢ I/I HFI

(A} 935 qias 5@t one-to-one mapping) Tt 3@

(8).a%G Goifafba<i(onto mapping) 0T Fta

(C) @t a7 fag Beifafs@ (not one-to-one but onto mapping) it F :
(D) Gtz fome ar Seifafbad @GR {neither one-to-one nor onto mapping). T @ 71

Suppose that the equation f(x) = x2 + bx 4+ ¢ =0 has two distinct real roots & and .
The angle between the tangent to the eurve y = f(x) at the point (‘HB ("Tw)) and

the positive direction of the x- axis is

(A) 0° (8)30° (C) 60° (D) 90°

g T f(x) =x* +bx+c=0 SMeaafsa gt 4aw I s a, f | y=f(*)
B el (ﬂ, (ﬁz—ﬁ))ﬁ“{c@s%e YIS - SCF N TR ﬁﬁnﬁ-

2

(A) 0° (B) 30° (C) 60° (D) 90°
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54.

55.

The curve y = (cos x + y) /2 satisfies the differential equation

2 2
(A) Ry — 1)%+ 2 (%) +cosx =0

2
(8) %—Zy(ﬂ) +cosx =0

dx
dz . d 2
(C)(Zy—l)ﬁ— (ﬁ) +cosx =0
dZ d 2
D)2y—-1 a—x—z—(ﬁ) +cosx=0

y = {(cos x + y) V2 3zt @ owaset Iiwaaite s 3@ ot =1

2
(A) (2y—1)%+2(%) +cosx =0

‘ 2
(B) g—Zy(%) +cosx=0
2
(C) 2y - 1)-‘;—;’2-'— 2(%) +cosx=0

: 2
(D) (Zy—l)g%yz-—(%) + cosx = 0

Suppose that z;, z,, z3 are three vertices of an equilateral triangle in the Argand plane. Let
a= %(\/§+ [) and B be a non-zero complex number. The points az, +f8, az; +§,

az; + 8 will be

(A) the vertices of an equilateral triangle
(B) the vertices of an isosceles triangle
(C) collinear

(D) the vertices of a scalene triangle

YA AT 2y, 25,2, AT ©re( Argand plane) 96 smarz fagrs@(equilateral triangle)
s M) aft @ =2 (V3 +i) @32 § # 0 @3ff Sifer 7247 20; &7 090 az, + B,

az; +f, azz +

(A) 95 g fagrew feaft My

(B) 93D smfeara(isosceles) fagrew foAs My
(C) Sy

(D) 9%f0 femara(scalene) fagrew foafs My
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56. The straight lines x +y =0, 5x+y = 4 and x + 5y = 4 form

57.

58.

(A)-an isosceles triangle
(B) an equilateral triangle
(C) a scalene triangle

(D) a right angled triangle

x+y=0, Sx+y=4 432 x + Sy = 4 “ReMSF W& Aw (FaAfG =T
(A) Fufaars fogm
(B) s TgSt

(C) e fag®
(D) s fags

The values of A for which the curve (7x + 5) + (7y + 3)? = A%(4x + 3y — 24)°
represents a parabola is

(A) £

nic

(B) +

i~

€+ (0) £

[

A T T WGT & (7x + 5)2 + (7y + 3)2 = A2(4x + 3y — 24)? IF@ 9RS W,
of 3T

(A% 2 (8) +

wni~

(VES (0) £

i

i sin~?! (%) + cosec 1 (ﬁ) = 1;- , then the value of x is

(A) 5 (B) 4 (C)12 (D) 11
2=l i ~—1 }_3. = E -

T sin (13) + cosec (12) ~ T, OW ¥ ~GF W&

(A)5 (B) 4 (C)12 (D) 11
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59.

60.

if o, b and ¢ are positive numbers in a G.P., then the roots of the quadratu: equation
(log. a) x* — (2log, b) x + (log, ¢) = 0 are

(A) =1 and ::?Z (B) 1and — ::2";
(C)1andlog, ¢ (D)—1andlog.a

a, b, ¢ I BTNIT Yoo |, © "‘fim(log,a) x% — (2log, b) x + (log, ¢) = 01“%5’1~
sifteaafta oy =

o l0gec o _logec
(A)—1 432 Tog.a (B) 1 932 - =
(C)14932 log, ¢ (D) —14932log.a

LetR be the set of all real numbers and f:[—1,1] - R be defined by
1
xsin—, x#0
(x) = { g
A 0, x=0
Then

(A) f satisfies the conditions of Rolle’s theoremon [-1,1]

(B) -f satisfies the conditions of Lagrange’s Mean Value Theorem on [—1,1]
(C) f satisfies the conditions of Rolle’s theorem on [0,1] ‘
(D) f satisfies the conditions of Lagrange’s Mean Value Theorem on [0,1]

R 5798 T8 ALYTH G5 432 f: [—1, 1] - R T TP T 570081 307
. 1 . '
fx) = {xsm;’ Bl

0, x=0 . )
O hta

(A} [-1,1] SIS f @1eT-9a Eo45( Rolle’s theorem )-«3 S af Brs o

(B) [-1,1] SR f TOITRNGT FAWIT S45( Lagrange’s Mean Value Theorem) -9
TS fer e s ! |

(C) [0, 1] WA f QAET- 3 Gototws( Rolle’s theorem -« $=f7 Bra v

(D) [0, 1] BRI f STHINANCGT WUWIT Soretivs( Lagrange’s Mean Value Theorem }-«g
TS&fer v Fig
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Category — |l

Q.61 to Q.75 carry two marks each, for which only one option is correct. Any wrong answer

61.

62.

63.

will lead to deduction of 2/3 mark.

Let ¢, denote the nth term of the infinite series % + 12—? + 23—? il %} + 4?? 97 999

lim
Then 7 t,is

(A) e (8} 0 (C) e? , (D)1

S+ D @ o it oo o g, e, (Tt T

(A) e (B} O (C) e? (D) 1
Let a, 8 denote the cube roots of unity other than 1 and @ # §. Let
302
s= Y r(g)
n=0
Then the value of s is
(A) either —2w or —2w? (B) either —2w or 2w?
(C) either 2w or —2w? (D) either 2w or 2w?

a, B T 1-93 §15 5[AT TAYE V@l @R 1 77|

302
= 20 (5)

2 s tﬂa' i 27

(A) —2w I —2w? (B) —2w I1 202
(C) 2w 3N —2w? (D) 2w It 203

A particle starting from a point A and moving with a positive constant acceleration along a
straight line reaches another point B in time T. Suppose that the initial velocity of the
particle is u >0 and P is the midpoint of the line AB. If the velocity of the particle at point P

is v4 and if the velocity at time% is v,, then
(A) v, = v, (B) vy > v, Qv <, (D) v = %Uz

OFTH FIT AB TIENIAT IR 4TS #=gare (positive constant acceleration) A 5 (3@
B Rr5ts am T sy | 471 1% F91fha 213%s siform@s u >0 «ae ABWW P

WﬂﬁaﬁPﬁ%vitﬂa\-ﬂmww
(A) vy = v, (Blv; > v, C v <v, (D) v, ='-1-v2
2
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64.

65.

66.

2n 4 [35:4
coS— — 4+ cos—
os7+cos7+ s7

(A) is equal to zero (B) lies between 0 and 3
(C) is a negative number (D) lies between 3 and 6

Zr 47T e
COST + CDS':]- + COS7 -4 Y9

(A} O (B) 03 3 @7 WTHS VI
(C) @G et 7Ly (D)3 86 91T I VTR

A student answers a multiple choice question with 5 alternatives, of which exactly one is
correct. The probability that he knows the correct answer isp, 0 < p < 1. If he does not
know the correct answer, he randomly ticks one answer. Given that he has answered the
question correctly, the probability that he did not tick the answer randomly, is .

3p Sp S5p 4p
(A) 4p+3 (B) 3p+2 (C) 4p+1 (D) 3p+1

93T ger A16f i See oy, IR W3 A1 9F G wraw afta s Suw mE
I 3 p, 0 <p <11 7 7 s Gwalt A &iE, S 7T 7 |HOIE 96 Serw
fGafbm o1 ot o @ wafta 2ve Sua 7| o7 o oF @ e Sad o Talts
iR, 1% ToA1 BT 75

3p 5p 5p 4p
(&) 4p+3 () 3p+2 & 4p+1 (D) 3p+1

Suppose M = foﬂ/z =22 dx,N = f”ﬂw dx. Then the value of (M — N) equals

x+2 0 (x+1)2

(A (8) = -t (0) -2

st TT M=f07r/2cosx dx’N:frt/-I-sinx cosx dxl@ﬂa(M—-N) -*ﬂamm

x+2 0 (x+1)2

W & CER o)L
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67.

68.

69.

For any two real numbers 8 and ¢, we define 8Rg if and only if sec?8 — tan?g = 1.
The relation R is

(A) reflexive but not transitive

(B) symmetric but not reflexive

(C) both reflexive and symmetric but not transutlve
(D) an equivalence relation

WWEﬁWﬂ\WBQH\(p -qg TS, ¥ A ORp AWM @Ig (Iewig M
sec?8 — tan’@ = 1 W I 5¢<1 R AF=IG(relation)

(A) T ( reflexive ) =8 ST¢@HI( transitive) T&

(B) dfosm(symmetric) &8 T ( reflexive ) 78

(C) M (reflexive) ©ae SRS (symmetric) &g sTe@w9(transitive) 77
(D) @G Imgenet(equivalence)

We define a binary relation ~ on the set of all 3 X 3 real matrices as A~B if and only if
there exist invertible matrices P and Q such that B = PA Q~1. The binary relation ~ is

(A) neither reflexive nor symmetric

(B) reflexive and symmetric but not transitive
(C) symmetric and transitive but not reflexive
(D) an equivalence relfation

s%el 3 X 3 38T WIGH -93 (3 x 3 real matrices) GH3 S43 QG 5F%(relation) Ay
e

A ~B 3@ 1t 3R @emta afi qft ReRiewaa aets (Invertible) WGsr P,Q <maar I
TItwd &5 B = PA Q! e 231 siw%(relation) ~ 6 3=

(A) T reflexive) a1 ARSI (symmetric) @GR 7
(B) 219 (reflexive) @3¢ AT symmetric) &8 3Py(transitive) 37

(C) ¢fesm( symmetric) @3¢ L@ HI(transitive) &8 oW (reflexive) 7%
(D) 95 Irgeret( equivalence relation)

The minimum valye of 25N ¥ 4 2005 g
(A) 21-1V2 (B) 21+1/V2 (C) 22 (D) 2
2SINX 4 QCOSX HAFHILA TS HIH 26T

(A) 21-1/¥2 (B) 21+1/VZ () V2 (D)2
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70. .The solution of the differential equation

71.

d .
_y + Y
dx xlogex
under the condition y = 1 when x = eis

1
x

(A)2y = logex + loge

(BYyy =log.x +

logaXx
(C)ylogex =logex +1
(D)y =logex +e

d 1 :
dx  xlogex x

y =1 TUT x = e "TOEAIE 3=

_ 1
(A) 2y = logg x+ Toge

Byy=lo +—2—
y - gﬁx logex

(C)ylogex = logex +1
(D)y =log.x +e

Let f(x) = max{x + |x|,x — [x]}, where [x] denotes the greatest integer < x. Then the
value of fsf(x)dx is -

(A)O (B)51/2 (C)21/2 (D)1

@t T3 F(x) = max{x + |x|,x — [x]}, WA [x] 5D LG 7L A 99 x-9F BT
C=IG 2 oI 1 BT 2 [, £ (x)dox S TR 2T

(A)O (B) 51/2 (C) 21/2 (D)1
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72.

73.

74.

A poker hand consists of 5 cards drawn at random from a well-shuffled pack of 52 cards.
Then the probability that a poker hand consists of a pair and a triple of equal face values
(for examptle, 2 sevens and 3 kings or 2 aces and 3 queens, etc.) is

6 23 1797 1
(A) — (B) e ©) s D)=
52 f§ SR W3 SrTe MRS BIEs R 5 G SF7 TPRel@ et AeTt I THSE’

T 915 TS 1 9FH eIPR (e oS f5AfT Siow SR 19 W @32 31fs 40 s1ew
ST ¥173 (s 2 6 st =i 3 6 st ot 2 6 G g 3 6 R2f7), @R wbaw
FEIRA! T

(A) —— (B} = (€) 2= (D) —

4165 4165 4165 4165

let X,, = {z =x+iy: |z|?< %} for all integers n > 1. Then N, X, is

(A) a singleton set

(B) not a finite set

(C) an empty set

(D} a finite set with more than one elements

n > liﬁQWWXn={z=x+iy: |z|? s%} 3 Ny X

{A) GT6-9 SAMIA( element ) 72T 9
(B) 15T wfG 33w <16 =

{C) GO 7 16

(D) (TG-AQ THMIAT 245t ST g aifiss

The equation of hyperbola whose coordinates of the foci are (+8,0) and the length of
latus rectum is 24 units, is

(A) 3x2 — y? = 48 (B) 4x% — y% = 48
(C) x2 — 3y? = 48 (D} x2 - 4y%2 = 48

T RIS Fifcara T19% (18,0) T2 TGeTR (Mt 24 WFs, ©fF e 36T

(A) 3x? - y? = 48 (B) 4x% — y% =48
(C) x2 — 3y = 48 (D) x2 — 4y? = 48
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75.

Applying Lagrange’s Mean Value Theorem for a suitable function f(x) in [0, h], we have
f(r) = f(0) + hf'(6h), 0 <6 < 1.Then for f(x) = cosx, the value of

lim 6
h-0T

is
(A)1 (B)O. (C) 1/2 (D) 1/3
[0, h] SREATCE SHTT JCHS f(x)- 93 G aSaT@d( Lagrange's ) WY N1H SR AT

@ A f(h) = £(0) + hf'(6h), 0 <6 <1 St 207f (x) = cos x-9F SF

lim &
h—-0t
-3 N1 2

(A)1 (B)O (C) 1/2 (D) 1/3

Category — 1l

Q.76 to Q.80 carry two marks each, for which one or more than one options may be correct.
Marking of correct options will lead to a maximum mark of two on pro rata basis. There will be
no negative marking for these questions. However, any marking of wrong option will lead to
award of zero mark against the respective question — irrespective of the number of correct
options marked.

76. If the cirde x2+y?+2gx+2fy+c=0 cuts the three circles x*+ y2—-5=0,

x2+y?—8x—6y+10=0andx* +y? —4x +2y—2=0 at the extremities of their
diameters, then

(A)c=-=5

(B) fg =147/25
(Cg+2f=c+2
(D) 4f = 3g

4 WM 12+ y% + 2gx + 2fy + ¢ =0 Fabd
x24+y2—-5=0, x*+y2—-8x—-6y+10=0 _
Q32 x% + y2 — 4x + 2y — 2 = 0 33 FoATGE SR [PIHT ABIICS (R T | S =T

{(A)c=-=5

(B) fg = 147/25
CQg+2f=c+2
(D)4f =34
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77,

78.

If u(x) and v(x) are two independent solutions of the differential equatlon
ay
o b L tey=0,

then addutlonal solutlon(s) of the given differential equation is(are)

(A)y =5u(x) + Bv(x)
(B) y = e, {u(x) — v(x)} + c, v(x), c; and ¢, are arbitrary constants

(Qy = ¢ u(x) v(x) + c; u(x)/v(x), c; and ¢, are arbitrary constants

{D)y = u(x) v(x)

zrﬁ" 2+ b=+ cy = 0 SR Ata 7 T T u(x) €92 v(x) T, Of 36T ovE
W ﬂﬁ"tﬁfrﬁ?a 9 RT3 FHHT LI

Ay =5u(x) + 8v(x)

(B)y = e, {u(x) — v(x)} + ¢, v(x), ¢, 932 ¢; T @I $IF

(Qy = ¢ u(x) v(x) + c; u(x)/v(x), ¢, 9432 ¢; W@ FIF

D)y = u(x) v(x)

For two events A and B, let P(4) = 0.7 and P(B) = 0.6. The necessarily false statement(s)
is/are

(A)P(AN B) = 0.35 (8) P(AN B) = 0.45
(C) P(ANB) = 0.65 (D) P(A N B) = 0.28

qf5 S0AT A @ B W0 TIRAT WIFW P(A) = 0.7 932 P(B) = 0.61 ©F o7 w@hy frt
S (qfer) =1

(A) P(A N B) = 0.35 (B) P(A N B) = 0.45
(C) P(ANn B) = 0.65 {D)P(ANB) =0.28
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79.

80

Let f(x) =

The angle of intersection between the curves y = [| sin x| + | cos x{] and x* + y* = 10,
where [x] denotes the greatest integer < x, is

(A)tan™'3 (8) tan™(-3)
(C) tan~*v3 (D) tan"1(1//3)

y = [| sinx| + | cos x|] €32 x? + y? —10a—mmwczﬁﬁ=frmqaﬂﬁmﬁﬁ(w
[x]msfﬁ’ésﬁi%mﬂmmamx QF 60T (RIV I 5
(A)tan™13 . (B) tan™*(-3)

(C)tan~1v3 (D) tan™1(1/,/3)

f [1—-¢tldt, x>1
x—;, x<1
Then

(A) f(x) is continuous at x = 1

(B) f(x) is not continucus at x = 1
(C) F(x) is differentiable at x = 1

(D) f(x) is not differentiableat x = 1

fJa—tde, x>1
x——zl-, ¥r<1
(A) f(x) STl x = 1 Rres ss
(B) f (x) SI0orsapft x = 1 frvre o =

(C} £ (x) Teorsaft x = 1 Rve Srapemarsty
(D) £ (x) TreorRatE x = 1 frste emaseRaeTTT

AT f(x) = | Sf 3

END OF THE QUESTION PAPER
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